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Description 
LIGHT SOURCE MODULE OF PROJECTORS 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The invention relates to a light source module, and more 
particularly, to a light source module of projectors which 
is capable of lengthening the lifetime of projectors. 

[0003] 2. Description of the Prior Art 

[0004] with the arrival of the multimedia age, the use of various 
display devices has become more and more popular in ev- 
ery field. Particularly, a projection display device, such as 
a projector, is a notable device because it can contain a 
large-sized screen so that many people can see multime- 
dia information at the same time. Generally speaking, 
there are several complex devices installed in a projector, 
such as a light source module, a photoelectric device, and 
a color separation optical system. The light source module 
provides a light source for projection of the projector, and 
therefore it is one of the important devices of the projec- 



tor. 

[0005] please refer to Fig.l, which is a schematic diagram of a 
light source module 10 according to the prior art. The 
light source module 10 comprises a light source 12, and 
an invisible-light cut filter 14, a first lens array 16, a sec- 
ond lens array 18, and a PS converter 20 positioned in se- 
quence along the propagating direction of light beams 
from the light source 12. The first lens array 16 and the 
second lens array 18 provide functions of uniforming light 
beams generated from the light source 12. The PS con- 
verter 20 is used for polarizing light beams. Generally, the 
light source 12 used in a projector is an extra-high pres- 
sure mercury lamp that generates light comprising visible 
light and invisible light, such as ultraviolet (UV) light and 
infrared (IR) light. Since the UV and IR lights are harmful to 
human eyes and organic elements of the projector, the in- 
visible-light cut filter 14 is installed near the light source 
12 for protecting users and lengthening the lifetime of the 
other devices of the projector. 

[0006] However, the invisible-light cut filters 14 currently used 
are all reflective cut filters. Therefore, when light beams 
irradiate from the light source 12 to the invisible-light cut 
filter 14, invisible light of the light beams is reflected di- 



rectly to the vicinity of the light source 12. On the other 
hand, for a conventional light source module 10 of pro- 
jector, there is a reflective housing 22 positioned around 
the light source 12 for reflecting light beams irradiating 
from the light source 12 with various angles so as to 
make these light beams propagate in a same direction out 
of the reflective housing 22, toward the first and the sec- 
ond lens array 16, 18. Therefore, when the UV and IR light 
is reflected back to the vicinity of the light source 12 by 
the invisible-light cut filter 14, most of the light is further 
reflected to the light source 12 if UV and IR light is first 
reflected to the surface of the reflective housing 22 
around the light source 12. Accordingly, the load of the 
light source 12 increases, as well as the temperature of 
the light source 12. As a result, the lifetime of the light 
source 12 is shortened. The situation is even more serious 

when the light source 12 is a closed type. 
Summary of Invention 

[0007] it j S therefore a primary objective of the claimed invention 
to provided a light source module that has an invisible- 
light cut filter positioned at a specific position with a spe- 
cific arranging direction so as to reduce the amount of in- 
visible light reflected to the light source and further to 



lengthen the lifetime of the light source. Therefore the 
above-mentioned problem of a prior art light source 
module of projectors can be solved. 
[0008] According to the claimed invention, the light source mod- 
ule comprises a light source for generating light beams, a 
first lens array, and an invisible-light cut filter, wherein 
the first lens array is positioned on a side of the light 
source, and the invisible-light cut filter is positioned on a 
side of the first lens array away from the light source. The 
invisible-light cut filter is nonparallel with the first lens 
array. 

[0009] it is an advantage of the claimed invention that the invisi- 
ble-light cut filter is installed at a position farther away 
from the light source than prior art, and the invisible-light 
cut filter is inclined corresponding with the first lens array 
and is arranged to be nonparallel with the first lens array, 
so that most of invisible light will not be reflected into the 
reflective housing and to the vicinity of the light source. 
Accordingly, the energy of invisible light reflected back to 
the light source will be effectively decreased and the life- 
time of the light source module will be thereby length- 
ened. 

[0010] These and other objectives of the present invention will no 



doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment, which is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0011] pig.l is a schematic diagram of a light source module ac- 
cording to the prior art. 

[0012] pig. 2 is a schematic diagram of a light source module ac- 
cording to the present invention. 

[0013] pig. 3 is a schematic diagram of a light source module of a 

second embodiment according to the present invention. 
Detailed Description 

[0014] please refer to Fig. 2, which is a schematic diagram of a 
light source module 50 according to the present inven- 
tion. The light source module 50 comprises a light source 
52 for generating light beams, a first lens array 54, a sec- 
ond lens array 56, and a PS converter 58 positioned in 
front of the light source 52 in sequence and arranged 
parallel with each other. The light source 52 is an extra- 
high pressure mercury lamp, which has an operating 
pressure of 100 atmospheres (atm). The light source 
module 50 further comprises an invisible-light cut filter 



60 positioned between the first lens array 54 and the sec- 
ond lens array 56 and arranged nonparallel with the first 
lens array 54. As shown in Fig. 2, the invisible-light cut fil- 
ter 60 and a direction parallel with the first lens array 54 
have an included angle 6, which is an acute angle. The in- 
visible-light cut filter 60 is formed of a glass plate having 
a film (not shown) thereon, wherein the film filters invisi- 
ble light, such as UV or IR light. Accordingly, when light 
beams irradiate from the light source 62 to the invisible- 
light cut filter 60, visible light passes through the invisi- 
ble-light cut filter 60 to the second lens array 56 without 
changing paths, but invisible light is reflected by the film 
of the invisible-light cut filter 60, wherein the reflection 
angle is the same as the incident angle of the invisible 
light to the invisible-light cut filter 60. 
[0015] The light source module 50 further comprises a light 
source housing 62 surrounding a portion of the light 
source 52 for reflecting light beams irradiating from the 
light source 52 with various angles so that all of the re- 
flected light beams propagate toward the first lens array 
54. In Fig. 2, a light beam L is illustrated for explanation. 
As shown in Fig. 2, the light beam L irradiates from the 
light source 52 to the light source housing 62, and then is 



reflected by the light source housing 62 to propagate in a 
direction parallel with the normal of the first lens array 54. 
After passing through the first lens array 54, visible light 
of these light beams continues to propagate along the di- 
rection parallel with the normal of the second lens array 
56, and invisible light of these light beams is reflected by 
the invisible-light cut filter 60. Since the reflection angles 
of the reflected invisible light are the same as the incident 
angles, the reflected invisible light is easily propagated 
out of the light source housing 62 when the invisible-light 
cut filter 60 is arranged in an inclined angle. Accordingly, 
the load of energy of the light source 52 can be effectively 
reduced when the light source 52 is lit up, and the light 
source 52 does not have to be directly exposed to the re- 
flected invisible light. In this embodiment, the range of 
the included angle is preferably about 11 to 45 degrees. 
[0016] Referring to Fig. 3, Fig. 3 is a schematic diagram of a light 
source module of the second embodiment of the present 
invention. In this embodiment, the surface of the light 
source housing 62 is coated with an thin film 64 for filter- 
ing invisible light of light beams irradiating to the light 
source housing 62 so as to filter out a portion of the in- 
visible light of light beams from the light source 52. When 



the light beam L irradiates from the light source 52 to the 
surface of the light source housing 62, a part of invisible 
light of the light beam L is filtered by the thin film 64. Af- 
ter that, the residual invisible light passes through the 
first lens array 54 together with visible light to reach the 
invisible-light cut filter 60, and at this time, most residual 
invisible light is reflected by the invisible-light cut filter 
60 to outside of the light source housing 62 so that the 
internal temperature of the light source housing 62 can be 
maintained and the lifetime of the light source 52 can be 
lengthened. 

[0017] it should be noted that the inclination direction and angle 
of the invisible-light cut filter 60 is determined according 
to the design of the light source module 50. For example, 
the inclination direction of the invisible-light cut filter 60 
is not limited to any direction. In addition, although the 
invisible-light cut filter 60 can be positioned between the 
light source 52 and the first lens array 54 by an inclined 
way, most invisible light reflected by the invisible-light cut 
filter 60 may still propagate into the light source housing 
62 because the distance between the first lens array 54 
and the light source 52, or the light source housing 62, of 
the light source module 50 is too short. Furthermore, ac- 



cording to the limitation of the distance between the light 
source housing 62 and the first lens array 54, the invisi- 
ble-light cut filter 60 cannot incline with a greater inclina- 
tion angle when the invisible-light cut filter 60 is posi- 
tioned between the light source 52 and the first lens array 
54. Accordingly, the goal of reducing the amount of re- 
flected invisible light propagating to the vicinity of the 
light source 52 cannot be matched since the included an- 
gle is too small. 

[0018] | n contrast to the prior, the present invention light source 
module comprises an invisible-light cut filter positioned 
between the first and the second lens array that has a 
longer distance from the first lens array so that the invisi- 
ble-light cut filter can have a preferable inclination angle. 
Accordingly, the total amount of light reflected back to 
the light source can be reduced, and furthermore, the 
temperature inside the light source housing and the tem- 
perature of the light source can be effectively decreased. 
Consequently, the lifetime of the light source module can 
be lengthened and the elements of the light source mod- 
ule and other device of projectors can be also protected. 

[0019] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method 



may be made while retaining the teachings of the inven- 
tion. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



